Between 1986 and 1988 aortopexy was carried out on 12 patients with primary tracheomalacia and five with tracheobronchomalacia; their median age was 5 months (1 month -7 years). All patients had stridor, 14 had had cyanotic and apnoeic episodes, and 10 had had 'death' attacks. Eight patients (47%) had associated gastro-oesophageal reflux. Six patients (35%) were helped by aortopexy alone, and a further five (29%) improved with a combination of aortopexy and antireflux treatment. Four patients required tracheostomy, one of whom died. Aortopexy failed if gastro-oesophageal reflux was present. We recommend aggressive treatment of reflux combined with aortopexy in patients with primary tracheomalacia and tracheobronchomalacia.
Tracheomalacia is characterised by an abnormally soft and easily collapsible trachea. It often occurs in association with oesophageal atresia and tracheo-oesophageal fistula, but there is a less common primary form in which the bronchi as well as the trachea may be affected. It causes airway obstruction, particularly at times of high air flow such as when coughing, crying, and feeding. The typical symptom is stridor, which inevitably has an expiratory component. Severe forms produce repeated apnoeic and cyanotic episodes that can progress to 'death' attacks when bradycardia supervenes. Mild cases usually resolve spontaneously at about 1 year of age. In the more severe forms treatment is required to save life.
In the past, treatment consisted of long term intubation and ventilation or tracheostomy, but recently aortopexy has gained favour. Aortopexy entails suturing the anterior wall of the ascending aorta to the posterior surface of the sternum, which in turn pulls the anterior wall of the trachea forward and prevents collapse. Its initial success in the treatment of tracheomalacia associated with oesophageal atresia has encouraged surgeons to use it for the more uncommon primary tracheomalacia and tracheobronchomalacia. [1] [2] [3] attempts at decannulation had failed, and she still had an isolated segment of tracheomalacia.
The diagnosis was always confirmed by bronchoscopy. Complete or almost complete occlusion of the airway was seen during quiet respiration in each case. Specific radiological views of the airways were also taken, but these were not helpful. The radiological investigation of most value was dynamic screening of the airways. Using the information provided by these investigations, the extent of tracheomalacia or tracheobronchomalacia could be defined (table 3) .
Aortopexy was performed as previously described. 3 5 Results There were no early deaths. One patient had a respiratory arrest within hours of operation and required intubation and ventilation for a short period. The most common postoperative complication was respiratory tract infection, and one patient developed a wound haematoma.
Six patients (35%) were cured with permanent relief of symptoms, and one (6%) was improved. Aortopexy failed to relieve symptoms in 10 patients (59%). Two patients underwent repeat aortopexy and tracheopexy, but these were not successful. Six patients in whom aortopexy failed had severe gastro-oesophageal reflux, which was confirmed by subsequent investigation. Four had a Nissen fundoplication, three of whom improved, and one of two patients who were treated medically also improved. This left six of the initial 17 patients in whom there was no symptomatic improvement. Four required tracheostomy, and only two have been successfully decannulated (one requiring a rib graft). One is awaiting decannulation and a patient with cerebral palsy who had a tracheostomy died from repeated chest infections at his local hospital. The patient who had a tracheostomy before aortopexy was not decannulated two years later because she was lost to follow up. Symptoms in the remaining patient were not severe enough to require tracheostomy but he had needed repeated hospital admissions for recurrent chest infections. Tracheobronchomalacia was not associated with failure; three of the five patients improved after aortopexy, with or without an additional Nissen fundoplication.
Discussion
Our results after aortopexy in this series contrast with our previously reported success in patients with tracheomalacia associated with oesophageal atresia and tracheo-oesophageal fistulas.3 In that series 19 of 22 patients (86%) were considerably improved after aortopexy, but only seven of 17 patients (41%) benefited in the present study. Three of the five patients with tracheobronchomalacia improved, suggesting that the inclusion of these patients was not the cause of the disappointing results. The 12 patients with tracheomalacia had disease in an isolated segment and no patient had a completely diseased intrathoracic trachea, a feature known to have a poor prognosis.' 2 It is, therefore, difficult to explain the failure of aortopexy in primary tracheomalacia.
We emphasise the association between primary tracheomalacia and gastro-oesophageal reflux, particularly in those patients for whom aortopexy failed. Blair et al reported similar findings in 1986, and we agree that it is sometimes difficult to determine whether it is the tracheomalacia or the reflux that is responsible for the clinical picture.2 At present we rely on our bronchoscopic findings when deciding which condition takes priority, but it is possible in the future that the finding of reflux during sleep on 24 hour pH monitoring will identify this as the principle disease, and thus influence treatment.6 As our results now suggest that both conditions may need treatment, however, we advocate aggressive investigation and treatment of both the gastro-oesophageal reflux and the tracheomalacia.
As tracheomalacia is a self limiting condition that usually resolves 
